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(57) Abstract: A m^od of inducing tlic expres^<» of a gene under the r^ulation by an opetatw at an actinomycetes self-iegulator 
provision ste, which comprises imparting the chaiacto^ of a repressor and an <q>erator constituting a gene expression inducing 
syston with the use of the actimxnycetes self-r^lator as an inducer to a plant by gene transfer, and then providing the actinomycetes 
self-iegulator to the plant thus transformed. By using this method, a desired gene can be expressed at a desired point at a desired site 
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This method is also useful in controlling the fertility to thereby prevent transformed plants from scattering into the surroundings. 
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^n/'^^'r'O t7J^ (Ag robacteri urn) ^I^M't^T^XJ^'^-i^'r]) 
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^^M^^^iei^^ttS'T ^'t^^— . y S.TJ^;^-^l^— 
20 (OFF) j&s, -r>'x^-1^-«^<^>lt:^l-#oTy :7^i^ix1^-<DSIi8itc:<fc?)^ 
m:S5f|^$ttS (ON) o 
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d^Sb^ C#IB^6-3 3 9 3 8 4JltJ«Ga t z^. Trends in Pla 
nt Science (1998), 3, 352 — 358Do bd^bx wtb^t? 

10 

25 Streptomyces) JR^ Micromonospora M^ A c t i n 
o m a d u r a M% Streptosporangiu mjg^ Actinopl 
anesjgx Nocardiajg^ Saccharopolyspora JPI^;&S 
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7^ (Streptomyces griseus) ©A@-?- (A— factor 
) ^ ^ h "^"f b • i^nT^ (Streptomyces virgi 

5 n i a e) (O^'^ — v?:=.T^ • -f^ J 7^ K(virginiae butano 
1 i d e : VB) 'SlX^'^ V • (Streptomy 

ces lavendulae) FRI— 5 ^Ofl^^® 2 (Inducing 
Material-2)0 3a'C*>S C<:i¥, ggg^X^#^ (19 9 1) , 0 
6 9^, 8 9—1 0 5] o 
10 AH^fi. ^j^HJeijStt-S^^i^K:^ h U'lT^h-^^i/^' (streptomy 
c in) ^mja.'O^;:^ b^:7'h-^-f i^^^BStt^fl^U 

fi^-rso vB^i. ^nmz.^\-^^^^m%.^'^'-^^^T^>(^y-^ (virgin 

iamycin) (D2« (^^— i^^r^T-^-f v'^/MS.tJ?^'^— i^^^T^-f i^VS) (O 
^jS^P^lCil^-r So fl^i^K2fi. ^j£0l-^3tt5^±«^®^ll<^)ifei^ (D 
15 — (D-cyc loser ine) ii^hy^ ^ KMinC^i^K 

^^o:^i^0SB^S&H^^{*^T2- (1' -:^iJ^yXfit Kn^aei/T/v^/i- 
) -3-t }^u^-y;i'^/]^—-:fTn^^ hl^ (2- (1' -o xoXf^hy d r 
oxyalkyl) — 3 — hydroxymethyl— butyrol act 
one) -W^^^Mi^W-O^ rofcfc. |5E^<Djfo||0eB|S®iB^f*::^^i2^^ 
25 h>'MSBii^H^i:tj[q^f^tvS„ 7^ h ^'^-hO 2 OOfi^Sf^^T t ran 
s<DS:<*:«5t-Cfe«9, ^Oj|6^m5ttt2RRtJ^3R-T?fe5„ ^JfcS^Ji 2i£<DT 

. ®2M) d^jS (VBM) d^'OS^^-T^fcSo 
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VBiZ^, 2iiLT/\^^/ummiim^i:^ 5m (a, B. C, D, E) ©#fedS^ 

&m^i>Kfj:^ . #>«rAr pACOnaka^, J. Bacteriol. ( 
1995), 177. 6083-6092], BarA CO kamoto^, J. 
10 Biol. Che m. (1995), 270, 12319-12326) RX^F 
a r A CWa ki^, J. Bacteriol. (199 7), 179, 513 
1-5 13 7) t-^^^tl-k-o 2 7 6^. 2 3 2fiS.TJ«2 2 iBcOT^/m 

15 ^J;t f^, B a r AOT ^ y Hgfi^JS-tJ^-^tl.^ = - K-r-5itSSB2?{I«#>^ ia^J# 
-i-l^l-0«2-T?^$ttS„ 

^(^ji^il^i^ (Kdte) 'eFa;tf^, AS^/Ar p AO^-a-O. 7.nM. VB 
-C^/Ba rA(D#^l. 1 nMT^feS Cfc^, Si^X^^^ (19 9 1) , 0 
20 6 9^, 8 9-1 0 5] o 

m^\t. VBcDU-fe:/^— He^B a r A<lr = — K-f-^b a r Aate^<?:)3' 
T^S^U^S' ±tiSt;:f:i, b a r Ast^^i^^iKD^^^^mflW^tc^ia^tL^S 
i^btb^b a r BS-tJ^b a r :K.b^m'y hMz.mB^(0^^i^^^m^f>^\Z.fii 
otio -tt^<^3tfe^:^=- Ki-5Se®«m«E©i: ;::5tili«:K?fet?)feVN:6S, 

in vivo CKinoshita^, J. Bacteriol. (1 
99 7), 179, 6986-699 3] (Df^^^ B a r Attb a r AS.tJ«b a 
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^ VBfiB a r A^:rci^— d^^UBJ.^-^^ CI i tfCltb^^ 

vitro MWi [Kinoshita^, J. Bacteriol. (199 
5 9). 1 8 1, 5 0 7 5-50 S0:\ (Di^^. Bsi TAimMm^t^^-r^-ff — 
hSaa^J iJ'— ) a r AS.tKb a r B^jl'eT-_h-eP^$iX. B 

AREi:^:iS$ttfc„ b a r A^fe^^T'ci^— ^-©BARE-3 (2 6 b p) . 
b a r Bat^^::^n^— ©BARE- 1 (2 9 b p) JltJ«B ARE- 2 (2 
8 bp) -efcSo -esix-fix BARE-3©:^iBa?U«:iB^J#-^3T'^$tbSo 

■t-5&t>t)x Jfej^0iBfi^H^(Dix-fe:/i5'-|ieM©at^^^S.tJ? 
v^:/^— Me®©;^—^?' hffiJ?iJ(D^gaTl!:©VN:fe:5te^<7:>2o(Da:^^^?^ 

25 Sjt^0SBilti5H^©i/-fe::7'i5^— (y :7'^'5/1^-) ©itfe^=lr?^®^m 
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VN§;?7y:7^y--^iJ^^iJ' . l^^/U-;^ (Cau l i f l owe r mo s a i 
c virus: C aMV) 3 5 S I^P^-iJ^-OflJ^Ji, *t#»T'03il;^t?^^ 

ni.Bt 2 5 b p (ommBm^^^-t^, ^"^^-rv — -^^^—(drb 

^J^We. CaMV3 5 S:7'n^— ^— <D3' TmiZ. fi -^/U^ u^^^—^ (fi 
-glucuronidase :GUS) mB^=^— Vmmamf^^^fl^m^^ 
W'0^'^'<'rV-'-<^^-Xh^pB1121 Cjefferson^, EMB 
O J. (1 9 8 7), 6, 3 9 0 1-3 9 0 7) ^(7)GUSat'e^=i— K^j^^ 

a T A^m^(D=^—}^mmz.m^i':s>:Ltx\ ismmB^mmm'f-vB<ou 
A-rsfcje>©^w^y ^^^-^mmx%:bo m^\i^ mm\z.mwmmBs. 

mH I S-T^S a c I (DUWlU^^^-^ bar Ajl^^a— YW$i!m)i^^l^-tfl 
fi. ^JRS^^B amH I^tJ^S a c I ^^^^^US-jac^^^M^T^^-r — • ^ — 
p B I 1 2 1 OGUSat'fe-^^a— m^gc^^b a r AJt^-^a- K^^^fc^^-^t 
5o «»J;tfi. iS^J#^8J^tJ«9-C^^ti,5:i[SE^J:d:.fe^5-ft^-a.^;^y rfDN 
ASr#-«-5' -:R:tJ?3' -PCR:^^^^-^U BB^J#-^1 T^^ttS b a r 
Aiie^^^tp:?^^;^^ KpET-p 2 6 k [Okamoto^, J. Biol. 
Chem. (1 9 9 5), 2 7 0, 1 2 3 1 9 - 1 2 3 2 6] ^i^i; UTP C 
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R^n^it. mm^UmmmB a mH I RX^S a c I (D^^laS^^^tob a r A 

^sJ;t^^^ ^^M-^y — <^t^— pb 112 im<oc ^mv 3 5 s:7"t3*— 

tc4g^lB^jBARE^iBe-r§^^-^> YBU-^y^^-m^WB a t A(D^—^ 
iyhmn i:^^^—'^'—) BARE<^>^iBTiJlSV^fcGUS5t^^^?^®ifei^<^ 

mm^Mo ^—^^yhm^i <D-:rn^—^ — ^(^iBS(i. 

-CfcS, -^fOX-li^ BB^J#-§-3r*^$tbSBARE-3^C aMV3 5 S-T'a^- 

25 -ri^JiJ:V\ -py^fi. BARE-3^CaMV3 5 S:ro^— <DTATA# 

^$tb5^ia^Jd^^^5 2>|c^DNA»f>T-^'a-^i-tttiiV\ -e^^tfs BAR 
E-3^CaMV3 5 S:7'n*— <OTATA3j?5'^:^(Z)3 ' TilS3fi^S.tJ^ 5 
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9 

^2:^mBl^AWtn^^^-ttiiti:\i\ mK.\-t. BARE~3^CaMV3 5 S 

TSBM^tixv^^mmm-^? x*^:^tb:5mm&m:d^h^?) 2:^mDNAm)f^'a-^ 
5 sv^t^is' 6 b p\zt>ft.'ox^m^^£. mmm^i orui 

DNA^f^T-Sr^JK^^E c oRVirXb a I X^M^. mm^':^9:^K K • -^r?^ 

y ;^ :7 T v-cn (Agrobacter ium tumefaciens) X 
15 {iT^ci/^:i^-7^y tjrii, . y y-i?*^;^ (Ag r o b a c t e r i um rhizo 
genes) ^?^®^tfe-r5„ m^^?L^fe^O;^ifedS^T?fe5o 
^Dl^K:ffiV^5T^^/^^{^7"y l^AW:, ^W^f-y O^RB-LB^^i^ 

fetS^ $ il^fcT ^ o -7^ y !J7 A{i/<>r -^y <^^w-4, o^^l-^— r-it-fe^ 

carbenicillin) ^<DT^ci>'^^7^ y AiSr^i-fcJ?)©^^ife>SC^ 
25 ^^^-frSo 31*^-^-:«^-]fte^»J:f±. m^t£. J^-^-Wv-i^ (kanamyc 
i n) ^ ^U'^y(l^:y (h y g r omy c i n) . •:^U:f^^i^>- (b 1 e 
omyc in) ^ :i'n^A:73:=.3 — (chloramphenicol) # 
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5 V\ 

25 ^S®) S.tJ^^-^V'^^^B ARE— 3 (B a r A(7)^— ^ 5^ bBB^J<^ 1 

tLfe^^^ajttJ^^/^^n^^JSBiafc^bVBSrlS-^f Swi:l2:J;oT. BARE- 
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m^it. VB«1 OOnM^V^5^S^lg|^-T?+:«•^;lBARE-3(D^iBTfcSv^^c: 

mint. m:mmz\z.^\i^x. •tmm:^hi--:fh^±^ - ^<-x^-T:y^(Du^m 

arA (VBOl--fe:/t?-®e«) (^?^®^itfe-^#AlC J: «9 iS'/^ri^^Sliaij: 

R : ^B^m^x.±mm^m\>^xYm\J^m^^ftLB a r amsiti 0 n g 

3 0. 2 1, 2 7: #e>tt:fe?^gfeife^/^=t^^jaejlia^ n-ixo5»J#-^ 
B : ^ '^^'^^^m^BY 2 

: B a r A^Sg^^'T^^^' KO-filLg 
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arA (VB(Dl^-fey^t?-Se®) l^tf^^^y^-'^-B K^-E- ^ (B a r A© 
$ tt^ sJg^jNaiiat-*!- U V B ^^^-r :h^t\Z.i,oX^ BARE-3 

10 GUS specific activity (^7:70jSgitt) tGUS*^^^- 
|il5l^'l4<?5Wflfil2:ffiVN;/tGUSi4s«tt (^{fet* [nmo 1 4MU/mi n/m 
g protein]) 

30-16. 30-17, 30-23, 30-35, 21-5, 21-2 1. 2 
1-2 2. 2 7-1. 2 7-9 :#b^^fc?^Kfeife^5^^^ = ;^*^lia^'^->'^^ 
15 BlJ#-^ 

OFF (VB— ) : VB#i^Ani^ 

ON (VB+) : VB^D^ (VB-Cgft^^^ : 1 /iM) 

arA (VB(DW-fe:/i5^-S6a) 5.T^:^^l- — ^ — BARE-3 (B a r A<?5 

RE - 3 <75^iHT^^:ilv^:/i:GU S V':^^— ;^-3t^«)Bm^5^^$^^S*^^ 5 

25 ilrp'^fcJ^:^ (^Ol) ^^-To 

Induction rate {^^y<OWm) : VB^^ (VB-Ce^^^g 
m.'. lltM. ON) (Ommm (off) JC*H-5GUSat^^?il^^tt<^it ( 
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OVSm^^^mmii (ON) /GUSm^^^J^^&tt (OFF) ) X^mi^fcV 

3 5 SD : BARE-3<D^iaTJ2:MV^;^GUS l^2K— iJ'— M-e^a: LTT"^;^ 
5:KpCaMV35SD-gus 

3 5 SUDD : B ARE- 3 (D^iBTtCgV^fcGU S W/Jf-^— ite^=-^ UT^ 
7;^$KpCaMV35SUDD-gus ^-ii6<J^fe?^®^m^^:fflV^yh#^ 
b a r A- : b a r Ajg^^^— 5g6eJ;&J|^®^^^^^:^V^f^;^^ofcm^ 

b a r A+ : b a r Amm^^~m&^fmMmmi^m\f^tz.m^ 

arA (VB(DI/-fe:7^i5r-ge®) l^-^-B AR E - 3 (Bar AO 

ai6<JtJ:?^M^m$tb;/ht5^/^3;^i|jSsBll&tc*rbVB^lg#-t-'5::i:(J:J;oT. BA 
R E- 3 ©5:iaTtJ:@v^:feGU s W3K-i5'-3afe^o^m;iSf|^$^5;e,.^* 5 

(^-i-<z)lftlg) 

Induction rate (^7:7©|K«l) : VB^NF (VB-Ce^jj^«l 
^: l;zM, ON) (DmmMm (OFF) iJl^tSf-f-S GU Sat-e^^^3g^tt<7>Jt ( 
GUSmm^^^^m (ON) /'GUSat^^^3g?&'|4 (OFF) ) -(?^UfcV 
B J: 5®^^^^3^f|^?gft 

3 5 S : BARE-3©^iBTC5&V>GUS 56^-7^ Sr—ig6«J5fe?^®fe 

3 5 SU ; BARE-3 0^iBT^^:gV^fcGUS l^^K— it-g^i: X^X^^y^ 

^ Fp C aMV 3 5 SU- g u s ^-JS6^)^fc?^»^m^^:^V^fc^ 

3 5 SD : BARE~3(D^gBT^^:gV^;/tGUS jt-CS^^ l^XZf^y^. 
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5 K p C a MV 35SD-gus ^lr— iSfi^^^J^W^^l-ffi V^f^:#^ 
3 5 SUD : BARE-3 0^iaT^^:mv^;^GUS^/3K-^5'-^^^^UT:/7 
;^ 5 Kp C a MV 35SUD-gus ^-^tfyfS:MMmm^m^^tc.m^ 
3 5 SUDD : B ARE- 3(D^iBTt::^VNfcGUS 1^:4^-^^— itli^i: UT::^ 
5 '7:P^^VpCa MV 3 5 SUDD - g u s ^— ai6?J3fe?^S^^l'^ffi V^fc#^ 

arA (VBOV^ir^^— M^K) ^t^^^W-^? — B ARE- 3 (B a r A(Z> 
BARE-30^gBTl^faVNfcGUS V-sK— atfe^<^3il5i.:5S^^$iT/S 
15 Induction rate (^^y<OWm) : VB^JB^ (ON) (D#imiD 

m (OFF) \mir^G\js^m'f-mm.mm(Dit (Gusste^^i^fiUft (on 

) /Gusat'S^^iimfiitt (off) ) x-mvtivB\<ix^m.m^^mmmm^ 

3 5 SD : BARE-3<D^BBT^^:»V^fcGUS w^'-^-jt^-iP^ bT:/^:^ 
5 Kp C aMV 35SD-gus Sr— iS6*|:&?^®^i^l^^:ffiV^:fc#^ 
2D 0 nM : VB*i^bPl^ (OFF) 

1 0 nM : VB^Jq^ (ON, VB-Ceft^i^^ : 1 0 nM) 

10 0nM:VB^D^ (ON. V B - C eib^^l^ : 1 0 0 nMM) 

1 0 0 OnM : VBl^I^ (ON, VB-Ce^^^Sl^ : 1 0 0 OnM=l mM) 

BarA iNBCOX^-f^—Wn^) Rt^:*--^ V^^J'-'B ARE- 3 . (B a r A 
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OFF (VB-) :VB*i^PI^ 

ON (VB+) iVBmam ivB-c^Mmmm: 1 iiM) 

M^M:^ h Uzfh^^:^ • i?^T:3i (Streptomyces vir 
g i n i a e) <D g Bpg[5H^/^— i;?=iT3i • J=7^ K (Virginia 
e butanolide: VB) <lr-f ^^ol— ^i-5atfe^^^il^^:Sr 
=^fifet"§ y in^ixif— B a r A (V B O Ix-felT'iJ^— CD^j^R^Srit-fe^^A 
tCj;t)*t/|^iC#4-t-5^ i-JiC*>t>x b a r Aat^^^?^W^lj|(Dfe 

;i©:^«>tJ:iH^j#-^l-T?^$tb5b a r Ajt^^^-^^-rST"^:??. ^ KpET 

-p26k COkamoto#, J. Biol. Chem. (1995), 27 
0, 1 2 3 1 9- 1 2 3 2 6] d^fe, b a r Ait^^ n — K^*^ P C R tz: J; ?) 

amHl5.tFS a c I BiSiB^U^^A Lfci#>5r Ba^J#-^8 25:tJ? 9 T'^$tT.-5:^^ 
i3^J:«i^b^S{t:^'a'^:^y =^DNA^^V^f^:o P CR-Clii|i§Ufc»fjtSr«iJRB^^ 
B amH I ^ S a c I X^m%.^ i7 u^=:.l^^m'^'7 K • ^tJ'^ — p B 1 u 
escriptll SK (-) Ci^c^ W^i^^ (G e n B a n k) T:J^-fe5^ 
i^S-^X 5 2 3 3 0) (O-^jVf- . .>5^ n-=i^-i/^^F^0J|Jg^^B a mH m 
S a c I ^iiS|5^^tJ:#ALfc (P^^:^ ^ KpbarA)„ bar A5t 
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y 17 — • ^-^4 ^ • t7 ■< f^'^ (Caul iflower mosaic 
virus : C aMV) 3 5 S T/n^—^— O 3 ' - -if 

^ (13 - glucuronidase :GUS) 3tfe^=i— K^J^cdS^Jfe $ tbfc 

5 — pBI121 [Jefferson^, EMB O J. (1987 
), 6, 3901-3907] d>^MIS^*B a mH I ^ S a c I O^StJlJ; x 
GU S^t-e^a— K^i^Sr-^tfiOlSS^^B a mH I - S a c I »f>i-^^*Ux ^ 
ofc^:?'^— ^>t-|;:> Kp b a r Ad^'fe^RB^^B amH I S a c I 

O^taiil^ 0 -93 «9 m bfc b a r Ait^^:^— K'^^^^tf^IRB^^B a mH I - 

10 S a c I »f>lt^7^y— ^Ufc (^W-^y <jJ^^ — pB I C aMV3 5 

S — b a r A) » 

y >^l^'yi^-b a r Aat^Hp^-ia6^:^?^©teife©:fci?)JC*t#»l2:^A-r5fcfe 
©i:/^;^^ F • ^^iJ^— ^J'-'^^i^T/i^^— /«7K*^* (N i c o 
tiana tabacum alcohol dehydrogenase: 
15 NtADH) <7):/o^— ©3' TSStcGU saft^^F-=— FM^l^^s^Jl$^^^;/h 

^at^^to:/^:^^ KN t ADHp-GUS CNagaya^, J. Biosc 
i. Bioeng. (200 0). 89, 231-2353 ^^JN-lC bfc„ ^(O 

20 KNt ADHp-GUSd>^^JISS^^BamHI a c KOmMlZ. 

X «9 . GU S5te^=i— KM^^-^MJRS^^B a mH I - S a c I gfJt^^* 
aofc^^iJ^-gf^T-lJlx Kpba r Ad*e>^JRB^^BamHI i:S 

a c I ^^AlliSic: i t) ^ »? tti b;fe: b a r A^g^^- mi^Sr-^tP^m^i!lB a m 
HI-S a c VU:rc (:7'^:^5 KpNt ADH-b a r A 

25 ) „ 

■^9:^^ KN t ADHp-GUSd^b^JRR^^B amH I S a c I <Dmm\^ 

X y) . Gu sat^^='- Y^iii^^t^ummkB a mH i - s a c i mn^^^ 
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N t ADHAB S) o 

BM^Dl^Amim(Dm±iai;:±mmr>li5aW CsupE44, AlacUl 
69 (4»80, lacZAMlS), hsdRlT, recAl, endAl, 
gyrA96, thi-l. r e 1 A 1 ] ^^^VNfco :^&W::^2p^fe CMo 1 e c 
ular Cloning, Maniatis^, 1982, Cold Spr 
ing Harbor Laboratory Press, Cold Spr 
ing Ha r b o r, N. Y. ] }J:Lfc;dSofc, 

PCRtCttKOD DNA:afyp{7— ^ iM^i^m (W) ] ^ffiV\ 

m) ABI PRISM 310 Genetic Analyzer]^ 



^ ate^fS^BI^m ^m^-f-^ l^- — B A R E - 3 ( V B © W-fe 
-^e®Ba xK<0^>-^v Ma^J(01o) cD?]^®^me^^Atcj;t);|ti^t;i# 
■t-^et>-fe. ^-^i^-iJ'— BARE-3©^BaTJe:mv^fcGUS W5K-i5^ 

BARE-3f:i, C aMVS 5 S:7"n^— iJr— OTATAJi?5/^v?.(0 3' Tj5S 

i<0fcJ6(J:. C aMV3 5 ST'n^— (^TATAJj??^:^'^^ (5' —TAT 
ATAA-3' ) Sr-^tP^ISSS^E c oRV~Xb a I»f>t- (CaMV3 5S>^ 
d^-^w-g 7 1 b p(^7 6 2#ao4tt;ei^b8 7 l#S<^:^*T?©©fjt) "e. 
TATAJj<y>5^;^©5'- JiiSE2#i©ieSd>^>2 7#B 2 6 b p 
TATA5jfy^;;^©3' T^2#@©i«d*t>2 7#S©i£^*-e<?5 2 6 b p:dS 
#>«rpB^J#-i-3-T?:^$tb5BARE-3 (2 6 bp) tJlgj^^tb. MtJlTATA 
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^V^y^<OZ' T^S2 7#g(D:^St 2 8#i<7):^S(DFai3:BARE-3 (2 6 

5 ol 1 OTE^ieill'^bg 5'Cl2:3^Ffl{^3tm. ^ia^T'i^ipUfco 

m^2ii 1 12::^CJ^||DNA/Ky ^lif'l^/— »f>^ (Kl enow f r a 

gment) ^tMX.^^^ A 0 n \ hX^timi^m^ Z 7X^\C3 '7 

ik^ III (DT^nmz.'mti^\^fz.o 1 lei^jm^^E coRVirXba 

10 I ;Srf^ffi$-*-C#?>tbfc^JRR^mEc oRV-Xb a I it^iJ^ 

=7^^% K • ^rJ^^^P Bluescriptll SK(-) (r>^)V^ • — 
=^:/i/^^i^^JISS^^E c oRV^miflS^fc-Xb a I lISItlEB^raiii^f AU:^ 

7^?^^ Kp BARE SUDD) o B ARE- 3 :65jEU< BBS^tl/fd- i: ^i/— >{r . 

15 BARE-3 36STATA3j?5':J':^<D3* T^Sofi^fc 2 <@RTJ« 5 ' ±«lti£^l-l 
-(BiBe^tbXV^SfllitOCaMVS 5 S — ^mHi-^l^fel-s CaM 
V3 5 S:7'a^— i?— <D3* T^SDi^GUSst^-?^^— K^^^i^^^^tt/cltit^ 
j^oT'yy?.^ Kp B I 2 2 1 CJef ferson^, EMBO J- (19 8 
7) , 6. 3 9 0 1-390 7] d>b«!llS^mH i n d I I I tEc oRVO^k 

20 St:iJ:^?-©]^?i±iUfcC aMV3 5 s::^i3-=e— ^^—to 1 #i <Di&^:d^b 7 6 1#B 
(Dtl:S*-e<?D^>T-^>^7^5 Kp BARE SUDD O^IJRB^^H i n d I I 115 
mSP'St-Ec oRV^mifP<fe^l-#Abfc (:r7;^^ KpCaMVSSSUDD 

) o 

C a MVS 5 S:/n^-^— ©3' T^KJ-GU sat^iPs— K^^d^jg^^tL 
25 fc«3t=^i^t>31*^-^— ate^i: UTW i^n-^'^ v'^'WIiat^^'b^-r^^^ 

— p B I 1 O IHmB CNakayama^, Plant P 

bysiol. (2 0 0 0), 1 2 2, 1 2 3 9 - 1 2 4 7] d^e>^JISS^^H i 
ndlllirXbal (O^WtZ-ii^ ^ C aMV3 5 ST'n^-^iJ'— - 
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i n d I I I -Xb a I^jtSr^^U m^t:i^^ ^—Wrmz, ^7^^ K 
p C aMV3 5 SUDD;5^^^J|JS^*H i n d I I I ^Xb a I (D^mKX^m 

<omi^rc. BARE-3;dSTATA3K5/^;^©3' TUL^mic 2 mRxj^ 5 ' ±m 

5 i n d I I I -Xb a I »f>lt^7-f -5^— >3 ^'Lfc (^W•:^P — • iJ?— p B 
I CaMVS 5 SUDD-gu s) » 

" B A R E - 3 O^gBTtCfiV G U S — ate^^— 

BARE-3W:, CaMV3 5 S::?'o^«-^— (DTATA3}?y^;^<D3' 

10 j&mi^2mRxj^5' ±mj&mi^immm\^f^o 

KpB I 2 2 Ift^hMmmmHi nd I I I ^Xb a KD^mi^X^. 
CaMVSSS^^n^-iJr^^-g-tf^jIS^^Hi nd I I I-Xba im)f^^ 
*U m^fc^^^—m)i\^. KpC aMV3 5 SUDDd^f>^J|JS^^ 

Hi nd I I I a:Xb a I <^Maic:j; ^t]l9tbUfcBARE-3^TATA;^'5/ 

15 i^;:^(D3' T^S5fim^2^5.rjt5' ±mj&mi^immm^tix\^^^mmi(Dc 
v3 5sy'v2^-^^t:^t?mmmmHijxdi i i-xba mK-sr^-r-^- 

->3^^Lfe C:/^;^^ KpCaMVS 5SUDD-g u s) „ 

P^lClUT. BARE-3;5STATA^^5/^;^(^3' T^Siamc 1 ^ 

20 $^TVN5Ba^J#-^5-e^$tb"5«l5t. 2itTJJTATAsi?3^^;:^(7>3' T^!K3£^S. 
ZJ« 5 ' JijSfBja^JC 1 ^@i*oiBg$tLTV>5Ba^#-§- 6 -e^ $ tL-SfllitO C a MV 
3 5 ST'n^— iJ'— tr#>«r^#o>^T;^ ^ - i$f — tmmvtc Kp 
C aMV3 5SD-gus, p C aMV3 5 SU- g u sS.tJ^P CaMV3 5 S 
UD-g u s) „ 

25 

(^^3) 

WcMW:^ M^>^h^-fc;^ • v^::^T3i(^gBpgjiH^^VB^-r>'xa— 
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atfe^^AleifiT^a/^^T^y t>A (Agrobacter i urn) m^^t: 

' T'i/'=^"'y^ (Ag r o b a c t e r. i um tumefacien 

s) EHAl 0 ItSfeCElizanbet h^, J. Bacteriol. (l 
9 8 6), 1 6 8, 1 2 9 1 - 1 3 0 1) <^=i^t:°7^^^ h • -fe-Zl^S 0 /z 1 ^b a 
10 r Aat^^ (^»J 1, -^i^^^ — pBICa MV 35S-barA 

) 2 0 0 n g tm-g'Uv?— • CB^fc^^^:^ • 7 5^ K • h U — X 

3 0=aE^3.^yh (m@ISKgtdS2mm) ICS^Ulfc, ®E2. 5kV. 

15 2/ b(Dl^^i|fe»ik*<lrx 1 0 Omg/ 1 <^;^;•:^•^^->^^ (k a n amy c i n) ^ 

2 P^tCT"!^— h±tc^^Ufc=a=>-:Sr, 1 0 Omg/l (Otft-^yi ^yly^"^ 
tf 5 m 1 <DLB^^^^V>T. 3 0'C<^lltM-e 2 B P^^m^* Ufc, 

20 # ^tbfcJ^H^mr ^n/^^^yi^A^iS'/^ =i^^JNBI& B Y 2 (a>fb 

^^^-^-^^^-tJ^ (RIKEN Gene B a n k) *|i^»IJiaii|i^fT (P 1 a 
nt Cell Bank)RP C#-^ 1) CNagata^, Methods 
En z ymo 1. (198 7). 148, 34-39] --^Ife^-frfCo :^'^^=J 
^^^i!aBY2«. gfegELS^«6 CNagata^, Methods Enzy 

25 mol. (198 7), 148, 3 4 - 3 93 ^ffiV^:/^l 2 7'C<DBtM-e<^MM^ 
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SmlcD^mj^smmimm^^. (kanamyc in) 10 0m 

E/\:&X^iJ/V^=^%^]) (c a r b e n i c i 1 1 i n) 2 5 Omg/l 

10 

^m.mk^ ^^=im^mj^^m^fs:nim^mfmm mx.u. o. im kp 

04, 2niM EDTA, 5%^y-fen«-/P, 2mM DTT. pH7. 8) {CI 
mm\^. f&^mm^m. i m.) h^-^^X Handy Sonic UR- 
2 OP] ^ffiVNTfi^^^LfCo ^J&flfe#l^^iS5t^.i>r9-mUT#^tbfc±ji;^^^ 

15 Jf^tAttJ^arbfCo ^JB^Jftm^SeoMSM^^ (mg/ml) tt, 5, }> ^7;*-^ K 
<7):^gfe [B r a d f o r d©An a I . B i o c h e m. (1 9 7 6)^72^ 
2 4 8-2 5 4] \Ci:V)m%\.1t. ^e®2 0/,g/U'-v{;i*B^t-S^ilStta 
?^^SDS-PAGE (12. 5%^y Ti5^}J/UT^ K • ^/V) -^^i^il^, PV 
DF;^>':/W CP*/^^;^.7y K-7^7hy-X ($^) ) tJii^i^u 

20 tC^^&^-frfco l^^cmm^:W:!^i^:a?^Ba r Ajlfcft: [Nakano^. J. Ba 
cteriol. (1 99 8), 18 0. 331 7-3 3 2 2] . 2^^#:{C{^ 
T/V;«^2; . r^^x^^TiJ'— ^ (alkaline phosphatase);^ 

^^^T-^n-ofzo m.m^T7Vij]) . y^:^'7Ti'-^Risi:.m (o. o i 7% 

25 5-:/T3^-4-^no-3 — rvKP/v-p^^ P - (5 - b r 

omo-4-c h 1 o r 0-3- i n d o 1 y 1 phosphate p-t 
oluidine salt)^ Ippm — hp. ' T V^lf ]} 2^ { 

nitre blue t e t r a z o 1 i um) . 1 0 OmM T r i s -H 
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CI. lOOmM NaCK 5mM MgClg. pH9. 5) Kj^l^ZfW^tr 

5 ^^5smu/c mi) o 

10 SK) 2SttJ«:r-^W'— tJ? — BARE- 3 (B a t ACD^—'^-y hmn(D 1^) (Dj^ 
r A3t'e^S.tJ^^^l^-i5''-B ARE - 3^D5:iaT^^:mv^fcGUS W:^-^^— 3t 

b a r A^is^^ (^m^lll, /M^y ^-p B I C aMV 3 5 S - b 

15 a r A) ^iS'^^a^^JlBJl&B Y 2 tJl^AU. mh^tmmm^^ ^^^"^^UU ( 
Illfe««j3) tD^-t). ^^oiJ^tJ'^'fil^d^bB a r A^eS^lfc$^6^ii^lll-•CV^5 
^©t3ttS^a-V (miJSl^bfcS 0#26.tJ^2 1#) S-U^B a r A®e®Sril> 
*U^='^jBlU-CV^:^<CV^i:®fc►ttS^^3 — >- (HI 1 {C^Ufc 2 7#) Hl-x B 

ARE-3<D^iaTCSv>:^Gus wjK— tj'— (^lte«^J2, /^-f"^y-- 

20 p B I C aMV 3 5 SUDD- g u s) ^^AUfCo 3t^^^AlJ:«^ 

/^^ ^xi-^^l/^^ (hy g r omy cin) 20mg/'l> fi-f-^-i ^y^^ (k a 
n amy c i n) 1 O 0 m g/ 1 5.tJ^:«7/V'-^— i^(carbeiiicill 
in) 2 5 OmgX 1 ^-^tf^^L S^flfa-C^. mft*ii^Ufc„ 
25 r (D J; 9 til UT# ^ ttfcJj^W^lfe^J' J^^IJfiaB&tJlM U-T =>.—^'-V B ^ 
^^-^S - i:lz:j:o-C. 15^ — B ARE- 3 O^iBTlcSV^fcGU S 
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imVfCo VB(Dmm\'i^ VB-Ce Ct¥, gi^X^#^ (19 9 1) , 06 9 
8 9-1 0 5) mm (1 Omsy^ml ^^/-/urnrn) ^7KT*1/5 OlC^ 

-.miiiM) „ 1 m 1 m^h^m^x ^ ±m^^m\f^tcmi^t: 5 

0 0 At 1 ©^lajitliffiig^^^ ( 5 0 mM NaH2P04/Na 2HP04, 1 
OmM EDTA. 1 OmM 2 - ;^ /u-;?; :/ h • o- y ^/V, pH7) icMMV 
m^^^^^mm i (W) h^-mn Handy Sonic UR-20PD 

i:u;^o aellattt^^S(^M^©^^ls (mg/mi) ::^7ixK>';i— K(?5:3^ifetc 

J:-|5SI^U}^„ ^il&«&ffi:^(^GUS^tt CJ e f f e r s o n^, EMBO J, 
(1 9 8 7) , 6, 3 9 0 1-3 9 0 7] GU S <^S«i; UX 1 mM® 4 - 
p«5^/W!>^--<y >^a.y/l.-/3-D-i5^/Wi5^n=iK (4-me thylumbe 1 

1 iferyl-^-D-glucuronide : 4MUG) ^B^t^mmiz. 

M:ttimiz 3 7 1: t;i*5 it 5 G u s (ommKmiz X <o m^mm ^ ic^^-t^^ 

3fefe*4-^^/V!>:/-<y :7^n^ (4-me t hy 1 umb e 1 1 i f e r o 
n e : 4MU) <^)»"CWffiU;fe„ Rj^^^m4MU(DM&ltmM3 6 5 nnKOB 
5 5nm0^3fc^MJ£-t-Sr irXfrVN, ^^p^^®4MU^ffiv^ 
Xif^Lfc^mm^^^hGUSf^^ (nmo I 4MU/min/ml) ^#tiib 
;rc, ll-<^*^^#lc:i3tt^3o<^)aS:Lfcll®^-e#^>tbybGUSlfciSH4 (GU 
S specific activity [nmo 1 4MU/'m i n/mg 
protein]) (O^-i^m.^ mmmmk^(D GU S^Bl^^m.^mt bfCo 

fiVB-Ce^D^ (ON (VB+) ) ©;^:6S^i^NF (OFF (VB-) ) X*) 
m<. VBlCiSGUSS^^^^BI^Srm^-etfc (02) „ barAJte 
^ (MMMl, ^^-f-^y — pB I CaMV3 5 S-b a r A) Oi5?y<? 
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#3f0^2i#) JElJi. BARE-3<o^iaT^-Sv^:feGUS^'3K— ftis 

^ iMM^2, — pB I CaMV3 5 SUDD— g u s) 

S5fe(D3 0-16#, 3 0-1 7#, 3 0 - 2 3#JttJ^3 0 - 3 5#. :R.tJ^i5' n 
1#*5!€©2 l-5#, 2 1-2 1#2S.U^2 1-2 2#) VB-Ce 
»Bt (ON) (Ommmf^ (OFF) l^^5GUS5t^^^m^i4<^M: (GU 
Sm.^l^m^mm (ON) /GUSit^^^mSi* (OFF) ) . i-fS:iyibs V 
10 BJ::a;53t^^^f§^il«fl&tt (Induction rate) itM±X-^ 3 0 
(Induction rate^SO) -t?fcofc„ bar AMfe^ mMM 1 , 
. ^-{^>$rw-pB I CaMV3 5 S-b a r A) <0^ ^<=^M^mJ^BY 
2^(D^Xl-J:«9#e>tbfc. Ba r Alie«^^^>»U^^^«l-"C<'^^«^V^fcSfc»l^ 
-S^Mfe^^-'^^^^JNBiarJ'Ci-:/ (^JSI?!13, 01lC^Ufc2 7#) IC, Ht-x 
15 BARE-3 0^iBT^^:«V^fcGUS at^^ (^J6^2, — 

. — p B 1 C aMV3 5 SUDD-g u s) iS^#AU■C#b^^fc?^l^^^ife 

-5^/^=^Jt*^llS>?^->'<DV^<o;i=» (2 7- l#S:tJ«2 7-9#) "efi. VBJJl 
J; ^m.^^?^mmmf^^i't2mm (induction rate<2)-Cfco 

^„ :i<??J:5l;:x ?^®^Jfe^^^=^^J!WJ!ai^t-^^"t-SB a r ASe®<^*;5S# 
20 < ^Sl3:#o-cvBlci:S3t^^l§mfl#«i4^i:'c# < tiottio 

r <D J; 5 {is jiJfe^® S BPi&H^v B ^4 ^y'^—^— t ir^m.B^^^mM' 
^^m^'T^VzfUiy'^-'B a T A (VBO MSK) RXf-^^^—-^ 

— BARE- 3 (B a r AO^J'— bSB^JOlo) OJ^ff^atfe^^AlJl J: 

?^|ftetll$tb:fe:^/^=^^^liai!:^UVB5S:^-^-t-S 
25 ;ii:lJ:J;o-c. b ARE- 3(D^iaT^^:ftv^fcat^^o^m^VBS-^$lS'^&^^:43 



(lllfe«»J5) 
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&M) 25.t)«:r-<l/-i5^-BARE-3 (B a t A<D ^ y hmm(0 1 -d) (DM 

10 mftm3~5 0@) (Dmm^mmm (o. hVT-'^Y23 c m) ^ 

iS^/l-h: , RS C'^yri-'^V (^) ) . o. 4M 

pH5. 5) fcj^^SLfCo 3 0*CT2-3^^^m^jS;;Sr3ifT$ 

}?^#(c::5>mbTVNSr i:^®^^X*«IBU ^lOJt^licoj^ia^yrD hrT'^^ h 

S^0?Lffi^^KI^ (5mM 2— (N— ce^^ >';;^/^7j^;x^ (2— ( 
N-mo r p h o 1 i n o) e t h a n e s u 1 f o n i c a c i d : ME 
S) , 70mM KCl. 0. 3 M"^ ^/c:^ b -/W) 3 X 1 0 Vm 1 © j^JBS^feg 
■CjS«IL;fe„ bar Aat^^ 1 . 5 Kp N t ADH- b a r A) 

20 5 0;ig, BARE-3(^^iaTJ2:gV^fcGUSl^2K-i5'-jtfe^=- (^]!t^j2. 

KpCaMVS 5SUDD-gu s ^tJ?p C aMV 3 5 SD- g u s) 
5 /i g^U^at^^^-^ASr^^jJ^— rSfcie)C^/W>7a.7— (1 u c i f e r a 
s e : LUC) itfe^ (.Zty:^^ Kp C a MV 3 5 S - 1 u c [Millar^, 
Plant Mol. Biol. Rep. (199 2). 10. 324-337 

25 3 ) 1 g itzrxx h:^^:^ hmmms 0 0 til k^^m-^i.i^-> ' ^^V^1^- [ 

m) iC^Lfco mflE2 0 0V. ^m^l:2 5 0 /t F 5.1^^4 0 0 Qte:^;£L/c 
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— u (M^ecra) tJi^U ^4^^^:4. 5mi <Dl^m (efe^LS^*. lOg/ 

^ (VB-Ce*J^mS: 1 mM) U 2 0 Nf^ 2 S'COBtBf l-#SUfc:7'»^ h 
10 GUSSI^^OJ*. i-3&*>t>. GUS/LUC^^^VNXW«) ^VBtl^P<7>^ 

.L^;^gtt-<t *) ±m^^^^^tz.zfx2 h-:fy:^v^5ooni (ommmmmmism ( 

O. IM KP04, 2mM EDTA, 5%^V±r2—7V, 2mM DTT, 
pH7. 8) \Z.mm\.. m^ik?^^mWi C (^) b^-^X Handy So 
15 n i c UR-2 0P'\ ^m^f^Xm^X^tio WiJU^^^^^M^^'t^^MVXmh 
tlfc±m^^^mmmmtVtLo «aiiattW?^<^GUS«ft (nmo l 4MU/' 
min/ml) t*|llil?y 4 i: l^^liliBl^UfCo ^flattm^<^LUCStt}:is LU 
C(DMMt bT 4 7 0 MMO/W^a^y V(luciferin) {.MW^ >^ 

fSat (^) t^" 5^ * ^-^tp 1 0 0 /i 1 a>5W^J!at*ffifflSg«^l^^^: 2 0 nKO 

Lumat LB 9 5 0 1] ^^fflVNT^J^Ufcl 0 W0^3te»T*W#5b 
fe, ^^o"n^ffiVNTf^^Ufc^^d^^LUC?&ti (pmo 1 L 

#l;i*5ltS3 0(D3!&l£U;/tllife'^#b*VfcGUS/LUCffl: (nmo 1 4MU 
25 /m i n/pmo 1 LUC) (D^pi^mtr^^^^^m-iSttSGU Satfe^^l^ 

rojg:^. BARE-3(Z>^iaTl::ilVN:feGUS^sJ^<-:^'-at^^^ UT:7'7 

Kp CaMVS 5 SUDD-g u sS^t^p CaMVS 5 SD-g u s ©V^T 
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N) (D:^:dmmMm (off) j;«9i«<, vBiz^^Gu sm^^ommmm^ 

mm-^^tc ms) , VBtCj^^ata^^a^il^^tt (induction r 
a t e=GUSm^^^3g?Si4 (ON) yousm^^^mmm (OFF) ) 
5 =S->«r I n d u c t i o n rate%5 (1^3, b a r A + , 35SUDD), 
RXJ^ Induction rate%2 (0 3, bar A+, 3 5 S D) -^ho 

Jfe^^ofc (b a T Am.B'f'^^mi^^^^Mmy^P^^ KpNt ADHABS^- 
10 aii6^7i?i^®fem^CffiV^fc) ms, b a r A-) . RUBARE-3(D^m 

T{^:5fev^GUS^sK-^-ate^ (B ARE- 3 ^^^T UjfeVN^M:^^^^ ^ Kp 

BI22 1) ^-T^mmmmm^my^^tz^ ms, sss) r*. vNmt>v 

B J: 55t^-iP^mfl^??H4«^^$tb5^^d:»o^ (Induction rat 
e = l) o 

H^^mUfc mi, T) o 

^^#l^-f §y Ba r A (VB^U-fe:^^— S^W) ^ 

20 — BARE-3 (B.& T Aco-^f—^^y hm^coi^) (omM^m.^'^mxiz^^ 
^^'^=im^mmzH-^u -^miz.mwmm^titi^^<=i^mmm\zMvvBir 

ri:lcj:oT. BARE-3 <^^iBT^^:gv^fc5t^^<7>^^:Sr V B 
25 (HJfe^e) 

nmm:^hu':fh^±p^ •^■^-i?=T3i(DgB^@iH^^VB^-r>'7^^-f-^ 

• ^-t-Sm^-^^mp^^^^^t-Sy 7'^^y1^-B a r A (VBOl^-feT^^-^ 
RU:^^U^'$r^BARR-S (B a r A^jJ^-^ MBJ^IJ© 1 o) ©J^ 



wo 01/96581 



PCT/JPOl/05096 



28 

:r^W*-t5' — B ARE - 3 <D^SBTt^:ttV^fcGU S ^J'— 3t^^^— iS 

5 bar Ast^^ (MMmi. • — p B I C aMV3 5 S-b 

arA) <D^/^3^^|^jiaBY2-^©#Al-J:?)#b*T/fei. BarA||&«SrJi; 

1 Jc:g^U:fc2 l#) tc, B ARE- 3 <D3^iBT^^lev^:feGUS i^jK— tJ'^ 

jt^^ (||Jfe|aj2, rT"^;^^ Kp C aMV3 5 SUDD- g u s, p C a MV 3 
10 5SD-gus, pCaMVS 5 SU-gu sS.TJ«pCaMV3 5SUD-gu 
s) Sr--ii6<J^?^®*i^orc4e)l3:#AUfCo B ARE- 3 <D^BaTl2:©VNfcGU 

/W->:7 3i^— ^st^^ KpCaMVS 5S- 1 u c) t> 

-r>'7*^'-1^'-VB^^S-%■i-5^^^^:J:o-c. BARE- 3©^E 

LUCfl^iifc^-rSGUSSttCDlt. iris:t>^. GU S/LUCffiSr^VNTWflfi 

) ^VB^«IO-^tt^]ti|{^bfc„ 

BARE-3<D:^iBT^^:«v^fcGUS v-jH— iS'-atfe^i: bT:/7 
Kp CaMVS 5 SUDD— gu s, p C aMV 3 5 SD— g u s , pCa 
25 MV 3 5 SU— g u sJtU^p C aMV 3 5 SUD— g u s <DV>i*tt;Sr— iSW:^?^ 

Wi^^fcffivNT^bx Gusat^^^m?sn4f*vB-c6^n^ (on) (o^^mm 

mm (OFF) J;9K<. VB{j:<J;-5GUsm^^=^(D^mil^%li^-^#fc (0 
4) o VBlCj;53t^^^mf|^fili4 (Induction rat e=GUS 
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(ON) yousm.m'f-^^mmm (off) ) #><r i n d u 

ction rateir22 (04, 35SUDD), Induction r 
ate^4 (124, 35SD), Induction i & t e^2 (04, 3 
5 S U) , ^XJ^ Induction rate^lS (1^4, 35SUD) T?$> 
ofco ;iOJ;5l2:s BARE-3 0|^:&s^<;feSlc#oTVBtJ:J;55t'e^^Bm 
< ^^o:rco B are- 3 o^SfiftXATAJj^^y i^^o 3 ' Tmae 
^#(^;^:6S5' ±^ifi^<t t) VB{cJ:Sjtfe^^aigmfl#^tt«:;^^;&^o^o ^ttfc 
MV. BARE-3(D^iBT{^:^^eV^GUSl^2^f— at-fe^:^ (BARE- 3^^ 

^ujfcvN^flgT'^;^^ KpB I 2 2 1) ^~mm^mwmm^m\^^tcm^ m4, 

3 5 S) tt. VBtca:^3tfe^^mil¥?£tt(im^$tL/id-ofc (Induct 
ion rate = l)o 

— BARE- 3 (B a r AOiJ?— <f 5/ hgB^J(D lo) (D^M^MB'^f-mXi^ ^ 

^^<=^^mmmz.n-^]^. -i&mz.mwmm^nti^^<=^mmmmcMvvB^ 
jg-^-rs ^:^iiij;oT. BARE-3 <o^mT\^m^ftm.m'?-(omm.^vB^-^ 

(^Ji^j7) 

^i-5]te^^m^^^^«j^f -sy :7^l^5^1^— B a ta (vbcdi^-^:/^— m 

fiS) S-tJ^:^-^!^—^ — BARE-3 (B a r AOiS'-^s/ MHMO 1 o) (D?|^ 

tJ'-BARE-s o^iBT^^:«v^:fcGU s v^K-^^' -at^^<D^^:5Sf|^ $ ttS 

nWS^^h^m^. barA]Se^ (Hi&I^Jl. /W-^y--^iJ^t?rw_pB I 
CaMV35S-barA) ©^^^=«i|jaij|&B Y 2-^(D^AtJ:j; t)#?>^^. 
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— :/ (Hjfet^iis. igiic^ufc2 1#) i^. BARE-3<z)^gaTi-evN 

fcGUS WsJ^-^—Jt^-T^ (II1£«SI2. 7^7;^^ KpCaMV3 5SD-gu s 
5 VB^«I (VB-Ce^J^^iS : 1 mM. 1 0 0 nMS:tF 1 0 nM) U 2 01^ 

^ffiV^TW«) ^SrVBlS^O^tb^^JtiSEUfeo 

^lO^^s BARE-3<D^SBTlCfiV^fc:GUS l/Jl^— ^5^— atfe^i: UTtT^ 

10 KpCaMVa 5 SD g u i&e<J?'^?^®^m^--^V^fc:^. VB-Ce 

<?5Sl^dS 1 ;iM. 10 0 nM^lTJ^l 0 nM<OV^-f tt^^:^3V^•r t>s GUSat^^^ 
m^-lftfiVB-Ce^JO^ (ON) <D:^-6mmai^ (OFF) j;«91i5<. VBlJlJ: 
;5GUS5t^^^<^^^^W^«^t?#fc (0 5) o VB(J:J:S5t^^^m^^« 
-Mtdnduction rat e =GU SM.B^^W.fB\^ (ON) /GUSat 

15 (OFF) ) #>«r Induction rate^^S, Ind 

uction rateiT4, RXJ^ Induction rate^l. 4 "Cfc 
ofco i:oJ;5l-. VBlJ:J;^»fe^^|i^^^filttt^VBO;t^<^<£TlJ:#oX 
^^{i>Ufc:&^ 10 0 nMU±(DVB- c ^^^x^+^izM^'^^'^f^o 

— BARE- 3 (B a x K(D^—^y hiB^J<^lo) <D?^^^at<g^^Al- J: 
^ /^n Jt?I^Bllfla^^:f^^# — me^tcj^S^tfe $ ti^fc ^ =^*^J§aj3:^ b V B 
1 0 0nM^;V^5^S«S"eS-^i■5wi:^^:J;oT. B ARE- 3 (O^lBTt-ev^ 
:foat^^©^m^VBS■^^aJ{fc^^:^3V^T+^^^:^#'t-5 r i: dS"e%:fe, 

25 

(^«?!)8) 

i:i-5^IS^^m^S^Sr'SI^'rsy T^W-yf— Ba r A (VBOl^-feT'iJ'-ll 
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leaf disc) &iZ^iO^^<=i (Nicotiana tabacum 
L. ) ^m^^fCo MSmm CMu rashige^, Physiol. P 
lantarum(1962), 15, 473-4983 ^Jl^iSK • jK^/ h^e 

1 a!-':^:7 >5?u:xg^^ (naphtha 1 ene acetic acid). 

0. 2mg/l 6 ^^^y^J^jVTy'^-ly (benzyladenine) ) ^7 

5 i^;«fiN.::^i-^bicM'<fco AX^^|§ (2 5*0. W 1 6^|g • nfs^^) lc2 

^-Tv-^-l 0 Omg/l^tJ^j^J/u-^^iyy i/2 5 Omg/1 ^-^tpMS;&/P>^^ 

m^=7 >isj>. '■:fu^h izL^^tz, Ax^^^tc 1-2 mmwm vrc^u-h7b> 

I 1 a-ir-:^^u::^mWt, img/i 6 — <:^t^;\^Ty'-i^) ^^i^:ifj>, ^ y 

=1 1 UT/^-Y i^n 2 0 m g / K J^/^-v^ i^^- 1 0 0 m g 

/'l^t;f;&/V-<-->y V2 5 Omg/1 Sr-g-tfMSi^flfey^i^^ifA • zKy 
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RXJ^:t^l^—i^ — BARE-3 (B a t A(D^^^^y hm^iO !<:>) (DM 

bar Ait^-?^ (HJfS^J 1, /■^-r■:^y ^tJ^^J^ — pBICaMV35S-b 

10 a r A) (Nicotiana tabac um L. ) '^(D^AlJlJ: 

^)#e>^^y^:?^W^^fe^?^^= (^^8) B ARE- 3 0^iHT^^:gV^ 

ifeGUS l^Jj^— iS'-atii^ m-mm2, KpCaMVSSSD-gus 

15 ^OiSUfCo t?^^ = (Omig[*fcj6>b5~l Omm:^<D^>tilr§It)IBtt)^^^S (0. 1 
%^:^h5T— €Y2 3 C (^) , ^ RS 

(^) ] , 0. AM^i^^h—?v, pH5. 5) mm. 

-^^'rr ^p-egfc#^, mm^^Hmmm^ (SmM MES, 7 0mM KCl, 
0. ZM.'^'y=-Y—;^^) {j: 6 X 1 0 Vm KDjSaM^-^?!^ UfCo BARE-3 
O^iBTl-gVNfcGUS WjK— t^'-at^-?^ mMm2. KpCaMV3 

5 SD- g us) 10m gS.tJ«at^^^ASb^^^=^^'— i-5:^«><D7V->:73i7 

25 — ^3t^^ (p CaMV3 5 S-1 u c) 1 ;i g ^>^d f:7"^:^ 5 0 0 

) D <D=ara^y b (mfil^j^d54mm) tC^bl/to teSOOV. #m^S2 



wo 01/96581 

PCT/JPOl/05096 

33 

tt)ffl««« (0. IM KP04. 2mM EDTA. 5%^y-fen-,v 2m 
15 M DTT. PH7. 8) (CBSU )8«»|S4S« [ «) ^5-«X Ha 
ndy Sonic UR- 2 O P] &m^T«t»Lfc, ajaaa^^g^jg.j,, 

» =(0e«> BARE-30^TIClil,^fcGUSU!K-^--ate^-iLTy? 
^5KpCaMV35SD-gus *-iS«,*«Steftfc^,.fcg^^ G U S « 
e^SliSttttVB-C,»ni$ (ON) ©*;5S«f®ailS (OFF) J:9«< v 
BKJ:5GUS«e^««a,t»*«ST^fc. VB(cj:5«6^mB*ett 
(Induction rate=GUSSt&f3S5lgtt (ON)/GUsae 

« (OFF) ) «V.T*.*> induct Ion rate=.2■C*o^ 

BARE-3 (BarAO^r-^5,f.EJ»01-D) <0»ss,jte^^^^j.5 
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oT. B ARE- 30^iaTlcSVNfcit^^<^^m^VB^^SPm^:JSV^T## 

5 (^HS^aJio) 

eS) JtI?:r^l^-^-BARE-3 (B a r A(D^-^^y bSB^J^ 
10 ^Jtt;^:^-^l.-^-B ARE- 3(^^SaTl::mv^.fcGUS l^^-^-a^^<^2 

barA«e^ (^m^^Jl. /^^f y---^^^-pBICaMV35S-b 
arA) ^^--^^^ (Ni CO t i ana t aba cum L. ) i^^AU # 
bttfc?^®^^^-^- BARE-30^@BT^cSV^fcG 
15 USV^-^-*^ (^«6««J2, ..^^y^.-^^^-pBICaMV35S 

^.A^^^^ffiV>fCo ?^«m^/^=^f*^ ^.^^nWi^>'2 0mg/l.-;&-t- 
-.^ ^^^^ 1 0 0 m g / 1 Rt^;^^ ^> 2 5 0 m g / 1 ^^t.M S ^iife-^M 

ri:l^J:o'C. :^^i.-^-BARE-3<D^iaTl-m^:/S:GUSU^-^-5t 

^.^y vim^m€. 3^3M[SAx^^«st?^^$*fe?^®'fe«^^^^-^^^^^ 

ce- 4 - ^ a n - 3 ->r K y /V- ^ -D' ^^1-^ ^ =^ • ^^-^ ^"^^^^^''■^ 
^=.^J. (5-br omo-4-chl or o-3-indo lyl-P-D- 



2D 
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ucuronicle cyclohexylaininoiiiiiiii sal t - 
X-gluc) ^^t^mS^mmmmmm (5 0idM NaH2P04/Na2H 
P04, lOmM EDTA, lOmM 2 — :^ h ' y pH7 

VB+) ) (D:^f>mmmm^ (off (VB-) ) J:t3]^<, VBt^j;:5GUSat 

10 ^^^Jlfei-SyTT'l^^yf— B a r A (VB 1^%;^^$^— ^fi®) ^t;?^^l/>— ^ 
— BARE-3 (B a r A<^)i5'— -J^iX hga^JOlo) (TJj^W^ita^^Ate: i 

ARE- 3 ©^iaTJJ:mvN;feat^(D^^^VBjg#$iM&t2:*5VNTf|^i-5 r t 

15 
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2. mWMBM-^^. ^ hi^Zfh^±:^ (S t r e p t omy c e s) «-efe^ 

10 m^<Dmmm i :siviBm©:^?sfeo 

3. mW.nBWi^^. ^ ^ l^^^h ^-t;^ • e;>::^T^ (Streptomyc 
es virginiae) -efe^W^CO^fflB 1 «l-ia«<^::fe-&o 

15 4. tfnaeSfii5H^i5^ r^^ci^i?' (b u t y r o 1 a c t o n e) M 

5 . t&fBS Bil^H^d^ i;?c^T^ • >^i5^ / K (virginiae 
butanol ide) -C^Sff^OfSffl^ 1 3^<DVN-rtbd^J:|B1^0:& 
20 ifeo 

25 7. BtflEjft^^^m^^^^S^^ /^-i;?rrT-^-ri>'>' (virginiamyc 

fee 
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10. myyi/iyf—oatfe^d^ wmm^2x^^Mr^jmwM^^ 

10 

It:^<^)|gffl0 1 1 o:®(^V^•f tid»i-Eie<^:^i&o 

12. MlB*ti^yi3^-i?r^;iS^ ;&y:7^r7^.^^f^j5^ . ^^^v;^ (C a u 
15 liflower mosaic virus) 35 S T^P*— ^—IJfeSlt^ 
<Z)|5fflMl i:9[lc|B^(D:;^^feo 

1 3. imS.:^-^^—'^—<J^M^mW. b a r A, bar BX^tb a r X(^Vn 
-f*V3&^©3S^^ft5fe(D^<^'Cfc5lt^<o|5ffl^l 1 23S(^v^-fl^:&^^l|B^© 
20 ;^^fe„ 

14. t&|B::^'<l/'-:J''-©4gSiB3?0;as^ BARE-1. BARE-2XttBA 

RE - 3 ©VN-rti;6^"^fc5Sf:^o^ffl0i 1 2•^(0^,^Tj^li)^z.'^(o:^mo 

25 15. tlf^;^-^l^-i5^-OM*iH^Ji)S^ BARE-3-efe5»^(?>^BI01;5> 
e> 1 2^<^VN-rtid^K:|B^<o:*rifee 
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1 if lower mosaic v i r u s ) 3 5 S 

10 

20 1 7 b 2 0 ^(^v ^-f ti^d^lz:^^<D:^feo 

25 2 3. n^(Dmmm i ^O^^e? 2 2«<DVN-f tt^4e:|Bm<^:^^fel- 



2 4. ^^(^^ffl^i*^^2 23®<DVN-fttd^t2:|B^o:^fet-J;0?^®ifeSi^*v 
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(Nicotiana tabac um L. ) „ 

2 5. if^c^fSffl^i d^e> 2 2«(OV^-ftl.;5^^^:|E^(3D;^r^fei^:J; 

5 

10 fci5'/^=i:^^|fflji&.B Y 2„ 

•f-^ y :7'ix5^i?— (^)at'B-?^-e*)oT^ -^eoti/n^-tj?— ;&s:jjt#,:rp^— ij^^-efe 

15 

29. t5|B«i^::^t3^~iJ^— ;!?7y 77T7-.^1f-<^ . i^H'/l'^ (C a u 
liflower mosaic virus) 35 S^n^— T^feSfif^ 
<^)t5fflll 2 8 :S{c|B«0 y 17^ 1/ 5/ ft^^o 

20 3 0. H?nBy :/l/!yy— ©at^^dS. bar A5te^-efcS|&*OiSffi||2 8 
X« 2 9 y 7* 5^ i?— 

3 1 . mm y ib^j#-^ i -e^$tL5i£^ia^j^^e>j^5 

25 © y IT' Vs^i?-— ate^o 



3 2. tmy (D3te^:5^ iB?JJ#-i-2-^^$tbST^^mSB^J^ = 
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3 3. i:i-^5t^^^m^^^^«^ 
1 i f 1 owe r mosaic virus) 35 S :/n^-iJ'--efe5»^ 



10 



3 5. tulB:;a--<l--^?-«?5:^^ga^J;dS, BARE-1. BARE-2X«BA 



15 3 6. mmyt^^'-'$'-(Dm.mmmi^. iaa?ij##3-c^^tbS:^ssa^«^^b^ 

3 7. tfi|B;^--<l-"-t5'-dS. tinB«i^>^n^->?-(DTATA*'yi5^^i tt> 
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1 
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. <110> mm\:miM^Mt Kaneka Corporation 

<i2o> mioizi5\,if^m&i^co^i5mMo:md 

Method for incfaiction of gene expression in plants and plants thereof 

<190> T619.PBT-2 

<150> JP2000-180466 
<I51> 2000-06-15 

<160> 11 

<210> 1 
<211> 699 
<212> DNA 

<213> Streptomyces virginiae 

<220> 

<221> CDS 

<222> (1) -(699) 

<3G0> 

<301> Okamoto, S. , Nakamura, K. , Nihira, T. and Yamada, Y. 

<302> Virginiae butanolide binding protein from Streptoniyces virginiae. Evidence 

that VbrA is not the virginiae butanolide binding protein and reidentification 

of the true binding protein 

<303> Tlie Journal of Biological Chemistry 

<304> 270 

<305> 20 

<306> 12319-12326 
<307> 1995-05-19 
<308> D32251 
<309> 1994-07-19 

<400> 1 

atg gca gtg cga cac gaa egg gtg gca gtg cga cag gaa egg gcc gtc 48 
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Met Ala Val Arg His Glu Arg Val Ala Val Arg Gin Glu Arg Ala Val 
15 10 15 

cgc acg egg cag gcg ate gtg egg gca gee gcc teg gtc ttc gac gag 96 
Arg Thr Arg Gin Ala He Val Arg Ala Ala Ala Ser Val Phe Asp Glu 
20 25 30 

tac ggg ttc gag gcc gcc aca gtg gca gag ate etc teg egg gcc teg 144 
Tyr Gly Phe Glu Ala Ala Ttir Val Ala Glu He Leu Ser Arg Ala Ser 
35 40 45 

gtc acc aag ggc gcg atg tac ttc cac ttc get tec aag gaa gag ctg 192 
Val Ihr Lys Gly Ala Met Tyr Phe His Phe Ala Ser Lys Glu Glu Leu 
50 55 60 

gcc cgc ggc gtg ctg gcc gag cag acc ctg cac gtg gcg gtg ecg gaa 240 
Ala Arg Gly Val Leu Ala Glu Gin Thr Leu His Val Ala Val Pro Glu 
65 70 75 80 

tec ggc tec aag gcg cag gaa ctg gta gac etc acc atg ctg gtc gcc 288 
Ser Gly Ser Lys Ala Gin Glu Leu Val Asp Leu Thr Met Leu Val Ala 
85 90 95 

cac ggc atg ctg cac gat ccg ate ctg egg gcg ggc acg egg etc gca 336 
His Gly Met Leu His Asp Pro He Lai Arg Ala Gly Thr Arg Leu Ala 
100 105 110 

ctg gac cag ggg gcg gtg gac ttc. tee gac gcc aac ccg ttc ggc gag 384 
Leu Asp Gin Gly Ala Val Asp Phe Ser Asp Ala Asn Pro Phe Gly Glu 
115 120 125 

tgg ggc gac ate tgc gcc cag etc ctg gcg gag gca cag gaa egg ggg 432 
Trp Gly Asp He Cys Ala Gin Leu Leu Ala Glu Ala Gin Glu Arg Gly 
130 135- 140 



gag gtg ctt ccg cac gtg aac ccg aaa aag acc ggc gac ttc ate gtc 480 
Glu Val Leu Pro His Val Asn Pro Lys Lys Thr Gly Asp Phe He Val 
145 150 ' 155 160 
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ggc tgc ttc acc ggg etc cag gcg gtc tec egg gtc acc tec gae cgc 528 
Gly Gys Phe Hir Gly Leu Gla Ala Val Ser Arg Val Thr Ser Asp Arg 
165 170 175 



cag gac etc ggc cac egg ate teg gtg atg tgg aac cac gtg ctg ecc 576 
Gin Asp Leu Gly His Arg He Ser Val Met Trp Asn His Val Leu Pro 
180 185 190 



age ate gtg ccg gcg tec atg ctg acc tgg ate gaa ace ggc gag gag 624 
Ser He Val Pro Ala Ser Met Leu Thr Trp He Glu Tlir Gly Glu Glu - 
195 200 205 

egg ate ggg aag gtc gcg gcg gcg gee gag gee gee gag get gcg gag 672 
Arg He Gly Lys .Val Ala Ala Ala Ala Glu Ala Ala Glu Ala Ala Glu 
210 215 220 

gee tec gag gee gee tec gac gag tag 699 

Ala Ser Glu Ala Ala Ser Asp Glu 

225 230 235 

<210> 2 
<211> 232 
<212> PRT 

<213> Streptomyces virginiae 



<400> 2 

Met Ala Val Arg His Glu Arg Val Ala Val Arg Gin Glu Arg Ala Val 
15 10 15 

Arg Thr Arg Gin Ala He Val Arg Ala Ala Ala Ser Val Phe Asp Glu 
20 25 30 

Tyr Gly Phe Glu Ala Ala Hu- Val Ala Glu He Leu Ser Arg Ala Ser 
35 40 45 



Val TTir Lys Gly Ala Met Tyr Phe His Phe Ala Ser Lys Glu Glu Leu 
50 55 60 
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Ala Arg Gly Val Leu Ala Glu Gin Thr Leu His Val Ala Val Pro Glu 
65 70 75 80 

Ser Gly Ser Lys Ala Gin Glu Leu Val Asp Leu TTir Met Leu Val Ala 
85 90 95 

His Gly Met Leii His Asp Pro He Leu Arg Ala Gly Thr Arg Leu Ala 
100 105 110 

Leu Asp Gin Gly Ala Val Asp Phe Ser Asp Ala Asn Pro Phe Gly Glu 
115 120 125 

Trp Gly Asp He Cys Ala Gin Leu Uu Ala Glu Ala Gin Glu Arg Gly 
130 135 140 

Glu Val Leu Pro His Val Asn Pro Lys Lys Thr Gly Asp Phe lie Val 
i^5 150 155 160 

Gly Cys Phe Hit Gly Leu Gin Ala Val Ser Arg Val Thr Ser Asp Arg 
165 170 175 

Gin Asp Leu Gly His Arg He Ser Val Met Trp Asn His Val Leu ft-o 
180 185 190 

Ser lie Val Pro Ala Ser Met Uu Hir Trp He Glu Thr Gly Glu Glu 
195 200 205 

Arg He Gly Lys Val Ala Ala Ala Ala Glu Ala Ala Glu Ala Ala Glu 
210 215 220 

Ala Ser Glu Ala Ala Ser Asp Glu 

225 230 235 

<210> 3 
<211> 26 
<212> DNA 

<213> Streptomyces virginiae 
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<300> 

<301> Kinoshita, H., Tsuji, T.. Ipposhi, R. Nihira, T. and Yamada, Y. 

<302> Characterization of Binding Sequences for Butyrolactone Autoregulator 

Receptors in Streptomycetes 

<303> Journal of Bacteriology 

<304> 181 

<305> 16 

<306> 5075-5080 

<307> 1999-08 

<308> D32251 

<309> 1994-07-19 

<400> 3 

agatacatac caaccggttc ttttga 26 

<210> 4 
<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence of the CaMV 35S promoter modified to contain the 
operator BARB-3 elaaent just downstream of its TATA-box 

<400> 4 

gatatctcca ctgacgtaag ggatgacgca caatcccact atccttcgca agacccttcc 60 

tctatataag agatacatac caaccggttc ttttgacggg ggactctaga 110 

<210> 5 
<211> 110 
<2I2> DNA 

<213> Artificial Sequ«ice 

<220> 

<223> Designed sequence of the CaMV 35S proDoter modified to contain the 
operator BARE-3 element just upstream of its TATA-box 
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<400> 5 

gatatctcca ctgacgtaag ggatgacgca caatcagata cataccaacc ggttcttttg 60 

actatataag gaasttcatt tcatttggag agaacacggg ggactctaga 110 

<210> 6 
<211> 110 
<212> DM 

<213> Artificial Sequence 

<220> 

<223> Designed sequence of the CaMV 35S promoter modified to contain the 
operator BARE-3 elements just downstream and upstream of its TATA-box 

<400> 6 

gatatctcca ctgacgtaag ggatgacgca caatcagata cataccaacc ggttcttttg 60 

actatataag agatacatac caaccggttc ttttgacggg ggactctaga 110 

<210> 7 
<211> 136 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed sequence of the CaMV 35S promoter modified to contain three of 
the operator BARE-3 elonents just downstream and upstream of its TATA-box 

<400> 7 

gatatctcca ctgacgtaag ggatgacgca caatcagata cataccaacc ggttcttttg 60 

actatataag agatacatac caaccggttc ttttgaagat acataccaac cggttctttt 120 

gacgggggac tctaga 136 

<210> 8 
<211> 27 

J 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence of a backward primer containing the restriction enzyme 
BasM I recognition sequence for PCR amplification of the barA gene coding 
region to be cloned by cut with the enzyme 

<400> 8 

taggatccat aaatggcagt gcgacac 27 

<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> . 

<223> Designed sequence of a forward primer containing the restriction enzyme 
Sac I recognition sequence for PQt an{)lification of the barA gene coding region 
to be cloned by cut with the enzyme 

<400> 9 

tagagctcct actcgtcgga ggcggcc 27 

<210> 10 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence of one of paired oligo MJAs for construction of the 
modified CaMV 35S promoter containing three of the operator BARE-3 el^ents just 
downstream and upstream of its TATA-box 

<400> 10 

cggatatctc cactgacgta agggatgacg cacaatcaga tacataccaa ccggttcttt 60 



tgactat 67 
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<210> 11 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence of the other of paired oligo IMs for construction of 
the modified CaMV 35S promoter containing three of the operator BARE'3 el^nts 
just downstream and upstream of its TATA-box 

<400> 11 

gctctagagt cccccgtcaa aagaaccggt tggtatgtat cttcaaaaga accggttggt 60 



atgtatctct tatatagtca aaagaaccg 89 
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